INTRODUCTION
Tiapride (Fig. 1) is a substituted benzamide which exhibits antipsychotic properties 1 . It is an antagonist of the dopamine D2-receptors. Tiapride is a drug that selectively blocks D2 and D3-dopamine receptors in the brain. It is used to treat a variety of neurological and psychiatric disorders including dyskinesia, alcohol withdrawal syndrome, negative symptoms of psychosis and agitation and aggression in the elderly. In addition to its antipsychotic action, substituted benzamides present antiemetic, antidyskinetic and antihypertensive action The therapeutic importance of tiapride required the development of simple, sensitive, accurate and industrial quality control and clinical monitoring.
A review of the literature revealed that few methods have been described for its determination. Tiapride and its formu-by nonaqueous titration with HClO4. The reported methods for determination of tiapride either in pharmaceuticals or in biological fluids include: titrimetry in nonaqueous medium with HClO4 3 , HPLC [4] [5] [6] , hydrophilic interaction liquid chromatography-tandem mass spectroscopy 7 , TLC 8 , GC 9 , capillary electrophoresis 10 , IR-spectroscopy 11 , differential pulse anodic voltammetry 12 , selective membrane sensors 13 , flow-injection chemiluminescence 14 and spectrofluorimetry 6 . Derivative spectrophotometric methods 6 were used for the determination of tiapride in pharmaceutical preparations and human plasma, but only one visible spectrophotometric method was found in the literature for its determination by its reaction with tropaeolin OO (TOO) at pH 5 to yield a yellowish ion-pair complex 15 . However, the reported methods of the studied drug suffered from one or more disadvantage such as poor sensitivity, rigid pH control, heating, complicated experimental setup and meticulous control of experimental variables.
The aim of the present study was to develop a new, simple, sensitive and reliable visible spectrophotometric method for the fast control analysis of tiapride in pure form and in its dosage forms based on the formation of charge transfer complex. The results obtained were satisfactorily accurate and precise. Pure tiapride was obtained from Janssen Pharmaceutica Co./Belgica. Pharmaceutical formulations were obtained from local markets, as Tiapridal tablets (100 mg tiapride/tablet) B.N. 20024, produced by Synthelabo Laboratories. All chemicals used were of analytical reagent-grade quality and solvents were of spectroscopic grade. Distilled water was used throughout this work. 0.014 mol/L p-chloranilic acid (MERCK)was prepared in acetone (BDH AnalaR), aqueous solution of 0.1 mol/L NaOH was also prepared and dimethyl formamide(BDH Analar) was used.
EXPERIMENTAL
Standard solution: Standard stock solution of pure tiapride (1 mg/mL) was prepared by dissolving 10 mg of pure tiapride in 2 mL dimethyl formamide in a 10 mL volumetric flask, a drop of phenolphthalein indicator was added followed by the addition of 0.1mol/L NaOH until the appearance of a pink colour and then diluted with acetone to the mark.
Construction of calibration curve: Calibration curve was constructed according to the optimum conditions in Table- 1. Accurately measured aliquots from stock solution of tiapride equivalent to 10-100 µg/mL were transferred into a series of 10 mL volumetric flasks. 2 mL of p-chloranilic acid were added to each flask and left aside for 20 min. Then the volumes were completed to the mark with acetone. The absorbances were measured at 520 nm against a reagent blank. The calibration curve was obtained by plotting the absorbances vs. final concentrations. Alternatively, the corresponding regression equation was derived. Procedure for dosage forms: Weighed accurately a quantity of the mixed contents of 10 pulverized tablets equivalent to 10 mg of the drug. Transferred into a small conical flask and dissolved in 2 mL of dimethyl formamide. Shake and added one drop of phenolphthalein indicator. Add 0.1 mol/L NaOH until appearance of a pink colour. Filtered in a 10 mL volumetric flask and complete to volume with acetone. The obtained solution labeled to contain 1.0 mg/mL tiapride was analyzed by the proposed method as described above using the standard addition method.
RESULTS AND DISCUSSION
π-Acceptors like p-chloranilic acid reacts with basic nitrogenous compounds as n-donors to form charge transfer complexes or radical anions according to the polarity of the solvent used. Tiapride has nitrogen centers which can act as n-electron donors (the amino groups) and are responsible for the formation of charge transfer complexes with p-chloranilic acid as a π-electron acceptor.
Tiapridere reacts with p-chloranilic acid in acetone forming a reddish coloured product which exhibits absorption maxima at 520 nm (Fig. 2) . Optimization of reaction variables: Optimum reaction variables for quantitative determination of the formed chargetransfer complex was established via various preliminary experiments such as choice of organic solvent, the concentration and volume of the reagent and the effect of time.
Acetone was found to be the solvent of choice for tiapride to affect its dissolution.
The effect of reagent concentration was studied by using different concentrations of p-chloranilic acid in the range of 0.02-0.05 mol/L to react with 20 µg/mL tiapride. It was found that 0.014 mol/L was the suitable concentration of p-chloranilic acid which gave the highest absorbance of the complex formed (Fig. 3) .
In order to establish the optimum volume of 0.014 mol/L p-chloranilic acid, tiapride was allowed to react with different volumes of p-chloranilic acid in range of volumes between 1.0-6.0 mL. A volume of 2.0 mL of 0.014 mol/L p-chloranilic acid was required for higher absorbance value of the complex in acetone at the wavelength of maximum absorbance (Fig. 4) .
Maximum colour intensity at ambient temperature was obtained with p-chloranilic acid after 20 min and remained stable for more than1 h as shown in Fig. 5 .
Composition of the charge-transfer complex: Job's method 16 of continuous variations of equimolar solutions was employed to establish the composition of the charge transfer complex formed between tiapride and p-chloranilic acid. -4 mol/L p-chloranilic acid were mixed in varying volume ratios in such a way that the total volume of each mixture was kept the same at 10 mL. The absorbance of each solution was plotted after 20 min against the mole fraction of tiapride.
The plot reached a maximum value at a mole fraction of 0.5 (Fig. 6 ) which indicated the formation of 1:1 (tiapride: p-chloranilic acid) charge transfer complex and confirm the presence of one basic nitrogen containing group.
Method validation: Under optimum experimental conditions, the method was tested for linearity, specificity, precision and reproducibility. With the above spectrophotometric method, linear regression equation was obtained. The regression plot showed that linear dependence of the relative absorbance intensities on the concentrations of the studied drug was in the range of 10-100 µg/mL for tiapride with pchloranilic acid (Table-1) .
Statistical evaluation of the experimental data was adopted ( Table-1 ). The good linearity of the calibration graph and the negligible scatter of the experimental points are clearly evident by the correlation coefficient (close to 1).
The validity of the method could be proved by analyzing authentic samples of the drug. The results obtained in Table-2 are in good agreement with those given by the comparison mathod 14 . The specificity of the method was investigated by observing that no interferences were encountered from common tablet excipients. The simplicity of the method and the stability of the reaction product permitted the determination of tiapride in commercial tablets.
The accuracy and validity of the proposed method was ascertained by performing the recovery experimental via the standard addition procedure. Pre-analyzed tablet powder was spiked with pure drug at eight different concentration levels and the total was measured using the proposed method. The determination with each level was repeated three times and the results of this study presented in Table-3 indicated that the commonly excipients present in the formulations did not interfere in the assay.
Conclusion
The proposed method is simple, accurate, inexpensive, sensitive and require minimum equipments and chemicals. The results are reproducible. This method can be used as general method for spectrophotometric determination of tiapride in bulk powder and in dosage forms, have many advantages over separation techniques such as HPLC, are reduced cost and speed with high accuracy. The proposed method is suitable for routine quality control.
